Expression of HoxA5 in the heart is upregulated during thyroxin-induced metamorphosis of the Mexican axolotl (Ambystoma mexicanum).
Widespread external and internal changes in body morphology have long been known to be hallmarks of the process of metamorphosis. However, more subtle changes, particularly at the molecular level, are only now beginning to be understood. A number of transcription factors have recently been shown to alter expression either in levels of message or in isoforms expressed. In this article, we describe a dramatic increase in the expression of the homeobox gene HoxA5 in the heart and aorta of the Mexican axolotl Ambystoma mexicanum during the process of thyroxin-induced metamorphosis. Immunohistochemical analysis with anti-HoxA5 antibody in thyroxin-induced metamorphosing animals showed a pattern of expression of HoxA5 comparable to that in spontaneously metamorphosing animals. Further, by in situ hybridization, we were able to show significant qualitative differences in the expression of this gene within the heart. Maximum HoxA5 expression occurred at the midpoint of metamorphosis in the myocardium, whereas the hearts of completely metamorphosed animals had the highest levels of expression in the epicardium and endocardium. In the aorta, smooth-muscle cells of the tunica media as well as cells of the tunica adventitia had an increase in expression of HoxA5 with thyroxin-induced metamorphosis. HoxA5 expression significantly changed in cells of the aorta and ventricle with treatment by thyroid hormone. HoxA5, a positive regulator of p53, may be involved with the apoptotic pathway in heart remodeling during amphibian metamorphosis.